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PREDICTING SUCCESS IN THE AFROTC SCHOLARSHIP PROGRAM

! L. INTRODUCTION

-A significant proportiop/of expenditures in the Air Force Reserve Ofﬂ_cor Training Corps (AFROTC()
are devoted to the Coll Scholarship Program, which cach year underwrites 6,500 scholarships at an

annual cost of (approximately 14 million dollars. The magnitude of that investnrent requires efficient,
.\mamgement to-avold unnecessary losses due to attrition, to mamtain ‘the quality of graduatcs and, in

tpnenl to nchieve an optimum return for each dollar invested.

The p’rogmm authorizes st:holarships of Varylng lengths: 4-year, 3-year, and 2-year, each: representmg
the total costs of tuition, fees, and books.for the designated enrollment period. Scholarship recipients also
_receive & monthly stipend of $100. While the annual- expenditures student vary by school, the
typtcally range between $1,200 and '$3,000 with an average value of apfroximately $2,000. HistoncalTYy

- on student attrition-«in the 4-year program shows that approximately half of the students awarded

scholarships failed to compléte the program for various academic and other reasons. The attrition rates for

the, 3- and 2-year programs are gerchally less (averagmg lS% and 12%, respectlvely) as a result of the higher.

loss rates assqciated with the first academtc year.
- In 1975, Headquarters AFROTC comm:ssnoncd a study ot‘ the scholarshlp award procedures with a

view toward reducing student attrition in the program. This could be accomplished if a certain proportion-

of “high risk™ applicants (i.c., those with little probability of completing training) could be identified prior
to actually awarding scholarship benefits. The research was to be conducted in two phases. During Phase |,

the basic feasibility of establishing selectlon criteria was to be exnmmed using historical tmmng records for

a S-year penod The principal objectlves 3vere

T. To document etnpmca] relatlons}ups, if any, between mdmdual student aptttudes and probability

of successful completion, S \\

2. To examine modxfymg influences attributable to the type of academic ma;or and to'thé’ overall
difficulty level of the school, and .

3. /o determine the pd!e\mal apphcabtllty of the procedure to the 4-, 3, and 2- year scholarships
programs. .
During the second phase, selection procedures would be refined using an expanded predictor set which had
not yet matured. The purpose of this report is to document the interim findings from Phase 1.

<

O . .
. . Il. APPROACH

 Subjects . ' o

Records of final training dtsposmon for AFROTC partlctpants dunng FY 71 through FY'75 served as_

the basis for analysis (N = 22,663). These people were enrolled during that time périod at 175 U.S. colleges

and universities offering AFROTC programs. Moreover, they had either successfully completed the program -
.or had disenrolled for academic or motivational reasons. The schools are considered representatlve of all

major academic institutions in both the public and private secfors. A’ distribution of students by program
. category indicated 10% were 4.year scholarship recipients (N-= 2,235), 11% were 3-year scholarship
recipients (N = 2,482), and 79% were either 2-year scholarship. recipients or non-scholarship contract
students enrolled in _the advanced AFROTC program (N =17,946). The latter two categoneawere combined

in the same sample' since both were required to sigh 2-year contracts coritingent on successful completion of
jumor and senior years of” academn/ study SRR

C
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Predictor Variables ) .
Vartables for the analysis, unless otherwise indicated, were obtained from historical records of
.AFROTC participants naintained at the Air Force Tuman Resources Laboratory.

L. Aptitude Measures: Individual aptitude measures for each participant were obtained from the Air

Force Officer Qualifying Test (AFFOQT),%a group-admisistered battery designed to evaluate aptitudes which
are important for commissioned officer performance and success (Miller, 1968, 1969). The AFOQT consists
of 13 subtests, cach included in one of several test booklets. The subtests taken in various combinations

yield three composite measuresin percentile form as shown in Table [

\ . ’ ‘ Table 1. Subtests and Composites of the AFOQT

Anmu'ﬁ Camposites

O Hider : .
Subtest Quality Pilot Nav-Tagh

Quantitative Aptitude : X ' X
Verbal Aptitude X '
. o Officer Biographical Inventory X
Scale Reading ‘ ot
Aerial Landmarks o :
General Science . : o o ~
Mechanical Information’ e - ‘
, . Mechanical Pﬁnciplcs
Pilot Biographical Inventory
Aviation Infdrmation
’ Visualization!of Maneuvers
Instrument Comprehension
‘ Flight Orientation

KKK KK

KKK A A KK

. ' - ~ '

a. The Officer Quality (0Q) Composite—The OQ composite is primarly a measure of general
leaming ability and officer quality. It contains measures of verbal and quantitative aptitude, reasdning
ability, background knowledge relative to world events, and an inventory of biog;aphical material predictive
of officer leadership. Applicants with high Officer Quality scores nfay be expected to do well in any
technical training program having appreciable academic content. o

b. The Pilot Composite—This is a measure of some of the characteristics necessary for successful
completian of pilot training..It includes subtests of mechanical experience,spaii:il information, and ability
. . to understand and inte r\pre.t information received from aircraft instruments. Applicants with high scores on
. this composite have considerably better chances of completing pi-l[ZIt training than those with low scores.

" ¢. The Navig@or-Technical (Nav-Tech) Qomposite—The Nav-Tech compgsite is a measure of

abilities to interpret dials and tables, to understand scientific and mathematical principles, and to

” comprehend mechanical and gpatial concepts. It is designed to predict success in training courses requiring

.o ~ these abilities such as navigator training, communications, electronics, maintenance, engineering, and
technical intelligence. RV : C

‘ 2. lnstituﬁonal,'s\ellectivitg: This variable was designed to take into- account the varying degrees of

difficulty presumedto-exist beteen academic-institutions hosting AFROTC detachments. It was defined

. * - operationally on the basis of the average American College Test (ACT) scores for entering freshmen

. . (American Council. on Education, 1968) at cach host c°c>llege or university.” In the analysis, all persons

. -~ enrolled at the same acidemic institution received identical selectivity scores, .
o : - . P ) " ( i
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3 Academic Mnjor As a general index of the effect of atademic specialty on probability for ‘uc;en J
“all cadet academic majors were grouped into two mutually exclusive catogories—Science and Engingering
.(S&E) versus Non-Science and Engineering—as shown in Table 2. These definitions are consistent w’\s\“ .
C AFROTC practice of identifying certain specialties whlch:enre of particular interest in subeequent ac )
B duty lﬂgnmmtl Thele academic specialties are also knowri“as-Category 111 majors..

Tuble 2. Academic Specialties Dee’lm‘ited Science and Engineering

1
-

Y Assdamic Majer ) ’ Spesiaities
.. - Science and Engineering Acronautical Technology, Aeronautical Engineering, Aerospgce” Engineer-
ing, Astronautical Engineering, Civil Engincering, General Engineering,
Industrial Engineering, Mechanical Enginéering, Architectural Engineering,
: Architecture, Electrical Engineering, Electrical Technology, Communica- .
. : ’) tions Technology Computer Sciences, Mathematlcs ‘Physics, Space Physlc:
‘ Meteorology .

°~  NonsScience and Engineering  Al] other academic specr;llles

Critedon Verhble

Trnnlng outcome defined on the basis of gnduatron versus elimination served as the principal
eriterion‘or developing the selection system. The elimination category included all types of disenroliment
-for any reason including academic, motivational ; physical, etc.
Individual stude. records were partitioned into three samples defined on the basis of program
length: (a) 4-year schflarship recipients, (b) 3-year scholarship recipients, and (c) 2-year scholarship
recipients and other ontract studenfs. Within each sample, separate regression analyses were conducted to
determine the effects of the predf\tor variables on training outcome (graduated vs. eliminated). The
functional relationships initially define y be expressed as follows: \

Training Outcme = { (Aptitude x Institutional Selectivity x Academic Major).

In defining the initial prediction model, a large number ofi nonlinear and interaction terms werc
_ generated from the primary variables to insure relatively complete investigation of all possible relationships.
To test for effects attributable to specific predictor measures, several reduced models were also.constructed
in-such a way that various components of the initial prediction model could be systematically eliminated
from conndenmon Comparisons, baseg on the statistical accuracy of each model, were performed using
the F-ratio and associated probability values (Ward & Jenrﬁnp, 1973). .Complete specifications for the . |
analysis including variable descriptions, prediction models, and specific comparisons performed are givenin, ‘

Appendix A. ‘

~

.

+

: ) ‘.‘ - T
" 0L RESULTS morirscussrgu :

* Basic deecnptrve data by subsample (Table 3) indicated that people enrdled in thq various programs

.+ - “differed in a number of respects. The average 0Q score in the 4-year program was 61 versus 68 in the 3-year

) prupun'mﬂ'mreufomer program. Scores on the Pilot composite were somewhat more consistent

Co across groups averaging 57, 58, and 55, respectively. highest average Navigator-‘l‘echnicnl score was
obeerved in the 3-year scholarship group (64) with fower averages bemg noted in the 4-year and 2-year

- N R

,
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Table 4" Megns and Standard Deviations of Primary Variables

Schotarship Program

Faur Yaar Thees Yasr Two Year/Othar
_ (N = 2,23%) (N = 2,402)° (N = 17,940)

X vam&m Maan sO ?ﬂun 30 Megn 30
AFOQT 0Q 61.39 AR AR 0”42 2218 56.99 . 26.93
AFOQT  Bilot $7.23 AREHY . SH.2S 24.82 55.47 27.13
AF()()T . NuV/chh S8.45 2246 6390 . 2295 '51.‘)4 . 27.98
S&E vs Non-S&l: - 29 A6 31 46 18 38
Average ACT: ‘ 2382 220 33.34 248 2308 28

- AFROTC Completion S0 S0 ©8S 36 " 88 33

cohorts (58 vs. 52). The proportion of saience and engineering students in each program was equivalent for
both the 4. and . 3-ycar groups &b appronamately 3075, Only 18% of the 2-year/other scholarship students
wore dcsgnatcd scienice and engincering majord. Average ACT was essentially identical for all groups. The

ovcmll completion rate for students awarded 4-year scholarships was 50%. Complction rates in the 3-and -

2-year programs were 85% and 887, These data highlight the high rate of attrition normally associated with
the freshman academic year. ' ' :

Results of the regression analysis to determine the unique effectsassociated with aptitude.scores (0Q,
Pilot, and Nav-Tech), academic major, and institutional sclectivity on program attrition rates are shown in
the Appendix (Table A3) and summarized in Table 4. There was & remarkable similarity of results within

each of the programs. The full prediction model containing all elements of information available for each

student yielded significant predictions of overall-success in each pfogram. In subsequent comparisons, the
unique cffects attributable to the Officer Quality composite and academic major were found to be
significant in cach of the programs. In none of the samples were Pilot. Ni#v-Tech scores, or institutional

selectivity found to contribute independently to the prediction system. ¢
Table 4. Summary of Regression Results N o
\ ) Significance Leveis Within Samples
. Four Year Three Year N ’ Two Year
Source of Effect . Scholarships Scholarships Seholarshlps/Other

All Effects Combined. - . b _ T e . s
Pilot and Nav/Tech Composites ns ns ns
dnstitutional Selectivity (ACT) ns ns \ . ns
Academic Major (S&E vs Other) : b . s .

_ Officer Quality Composite . s s

*Significant at the .05 level.
**Significant at the .01 level. -
"’_Non-signiﬁum.

The final equations identified as predlctlvc of success in each progmm are shown in Table 5 and
plotted in Figures | through 3. 'Looking first at the 4-year scholarship recipients (Figure 1), it will be noted

that the probability of successful compleffon was an ascending function of scores on the Officer Quality

composite for both S&E and non-S&E students. The specific function relating OQ to successful completion
was nearly linear for the' S&E patticipants ranging from an expected value of .145 for persons scoring at the
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" Tuble .? Final Regressron Equatrons for Estrmatmg Probabilrty of Suceess in AF RO'I’C‘ L

Academic Major .

"'."“. "M’ B .' - — . i L .
' -Program e . Science ard Englnur!ng v . Non-Sclonee‘:nd\Englnuﬂng

r-'om%;. - 7.21139964 + .0053467(0Q) ~ .0000527(0Q°) ¥ = .154754 + .0130321(0Q) - .0009900(0Q%)
| e Year. ¥ = 438790 + .0105254(0Q) ~ :0006354(0Q%) 7 = .776054 + .0020036(0Q) — :0000882(0RQ")
_ Two‘Ycar/Other 7 = 664925 + :0075035(0Q) - ooosuz(OQ’) 7 = 666661+ 0075663(0Q) — -0005597(0Q")

"Note. < For apphatxons where academrc major may not be known, less 3 accuratc but nonetheless servu:eable pre- & )
dictions may be.obtained from the follovnng equations based on #iodel 5: - : '

Four-yeu ¥=.161308 + ,0105650(0Q) — 0070410(0Q’ ) TS - .
WL _Three-year = .688214 +.0043434(0Q) <.0002525(0Q*) ~ . .. ’ -
B0 5 Twoyear  §=.667319+.0074751(0Q) — .0005396(0Q?) s ' :

. Based on model 3 described in Appendix A (Table 3).

-

- Ol percentile level to a high of .600 at the 95th percennle level. For students enrolled MS&E curricula,
T ._".the expected probability of completlon increased from .168 at.the 01 level to.a maximum of .584 at the
U 65th percentile and decreased--slightly thereafter. Once the threshold at 65 was ‘reached, no further :
- ’improvements were noted in.the’p probabihty of success among these students.

"In the 3-year program (Figure 2) drfferentlal probabihtres of success were again noted throughout the

. range of OQ scores regardless of academic major. Differences between categories.of. academic major were

v evident to the extent that the prob ilities of completion for S&E imajors were consistently lower than for

_— ‘,,nons&.l:‘r majors throughout the entire range of OQ scores. That is, at Tixed levels on ‘the OQ composite,
~ -« students enrolled in science and engineering cyrricula were less likely to complete AFROTC than were -
students enrolled in non-technical areas. The probability of completlon for S&E students increased . from -
o apprommately 44 10" .86 although little further improvement was noted b€yond the 75th percentile. For -
o non-S&E students the proportion completing training increased_from .78 at the 01 level to approxrmately ‘

, . .89at the 95th percentile.

S rAmong 2-year scholarshlp‘ and’ other contract students (Figure 3), there was’ agam an ascending
~ relationship between 0Q percentile score and probabrhty of success in the program. Unlike the previous
"two samples, however the S&E versus non-S&E- dlstmctron seemed to have little bearirtg on completion
once the OQ level was fixed. For both groups, | probability of completion increased from .67 ‘to
. “approximately .93 at the 65th percentile and evidenced very little improvement thereafter. The numerical
’ values linking aptrtude and academic major to the probabrlrty of success in each of the three programs are!
summanzed in Table 6. .

. -~ -The relative éfficiency of the selection system identified in these analyses for drscnmmatmg_
successful versus nonsuccessful participants during the FY 71 through FY 75 time period is depicted in

Tables 7 through 9. These tables show the frequencies, cumulative frequencies, and cumulatlve percent of

.students sconng at each OQ level by academic major and training outcome. Also shown are the actual and

. ‘ predrcted ‘graduation rates-by OQ level for S&E and non-S&E students. For example, the effect- of a
T - simulated requirement that all S&E participants in the’ 4-year program (Table 7) attain a score of 35 or
' " better on the OQ composite would have been. to eliminate 12.8% of the total S&E group (ie., the
‘cumulative percentage .of all S&E students scoring 30 or below). At the same.time, the requirement would

have eliminated 16. 8% of the eliminees versus only "1.9% of subsequent graduates. Expressed somewhat
differently, it would also have had the effect of ehmmatvrg ‘all applicants whose predreted probablhty of

5 oompletlon (expresed asa percent) was 29.5% or below.

For non-S&E students the same requirement would have identified 19.2% of the! elrmme,es as
opposed to 12.7% of the graduates. Similar interpretations can be made for the other percentile levels .
_shown in the table. The effects of various simulated requirements on the 3-year profram and the 2-year
program are shown in Tables 8and 9, respectrvely o .

. '1
. , : : . 9
. .
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. v " Table 6. Probabilities for Successful Completion of AFROTC as a Function :
oo of Scholarship Length, Academic Major and Percentile Scores : T
A . on the AFOQT—Officer Quality Composlte 7
T . o _ _ Two Year Schotarship/
S AFGQT P Four Year Schotarship . ~ Thres Yeag Scholarship - 'A Other Contract Students )
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] . Quamty Engineering . _  Eagineering Engineering- | Enginesring - Englnurln. . Enginessing
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Joint Selection for AFROTC and L
Rated Training Programs : S : .
1

It is common practice, particularly when dealing with scholarshrp students, to requ1re that certain
..candidates enter rated training programs (pilot or navrgator) upon eventual entry to active duty. Thus, it

would be important to consider the feasibility of selecting these students on the basis of their joint

, .probabtlities of completing both AFROTC and rated training programs. From previously unpublished
. analyses of ROTC graduates in the Air Force, it was found that success in pilot and navigator training could
be estimated from the Pilot and Navrgator~Techmcal omposite scores, respéctively, in much the’same

fashion as was done in the psesent analysr§ of AFROTC completion rates. Table 10 presents the empmcal
findings of this research wherein the probabthty of gompleting <rated training is estimated from percentile

scores on the appropriate composite. ‘These estimates are baséd on.all AFROTC participants in rated -

training dunng FY 69 through FY 74 (N= 7,986 pilots and 1,924 navigator;). _Additional findings
suggested that the prediction systems for both AF ROTC and rated training were sufﬁcrently independent
of one another to perrmt the computation of joint probabilities of compfehon as shown in Appendlx B.

-
-w hd . . : N

T Table 10. Probabilities of Successful Completion
of Rated Training Programg (UPT/UNT) asa Function T
of Percentile Scores ori the AFOQT Pilot . S .
and Nay-Tech Composites® R
Undergraduate Pilot Training Undergraduate Navigator Tralning N ’
AFOQT-Pilot Probabliity of * . AFOQT-Niv/ ' - Prgbsbliity of- - ‘
~ Composite Complsting UPT. - Tech Composite Completing UNT
<20, 663 T <0 : 769 -,
25 . 676 - 25 - 782 o
30 689 - 30 : 793
35 703 0 - 35,7 . .810~
40 716 40 - ¢ 823 .
45 J29 - P 837 . -
50 742 Fa-50 -850+ . T
55 . .755- 55 - - . 864 - : :
60 - .769 60 T 81
‘ 65 182 , 65 . ".891°
- 10 195 o 70 " L9044
o T o1s T oT808 75 918 @
; ' 80 - .821 - .80 931 !
o 8 . ... .835 85 - 945
. 90 - .848 ' - 90 : .958
ot 95 - 861 ©95] 972

) Bascd on AFROTC participants in rated training programs dumg FY 69-FY
74. R e
mo:s,quanon ‘Yp = 609595+ 0026514 (Pllot) o R
Navrgator Equatron ‘YN, 714993 +.0027026 (N:v Tech) - . -

o

.)

These tables show. the joint probabthty of completing both the 4-year scholarslup program and rated .
training: Table Bl—for use with S&E students expected to enter undergraduate pilot training (UPT);’ Table
“B2-=for use with non-S&E students scheduled to enter UPT; Table B3—for ue with S&E students scheduled +.

"o enter undergraduate navrgator training (UNT); Table B4—for use w1th non-S&E students scheduled to
enter UNT S . ‘. . )
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) ) “For example, in Table'Bl, the probability of completmg both AFROTC and UPT given OQ = 70 and ,
'_ .- Pllot = 55 is shown to be .37. Similarly, the probability of completing both tralmng programs given OQ =

A " 40 and Pilot = 95 is .30. Similar tables for application with the 3- and 2-year programs could be constructed
? oo by simply cross-multlplymg the appropriate columns in Tables 6 and 10.

\ ' . Some discretion ,showever, should be exercised in the use of this information in an operatmnal setting
* because of the implied value judgements associated with these tables. While two people may have the same
e - probability of completion (e.g.,.0Q = 55; Pilot = 25 vs. 0Q =40, Pilot = 75), it does not necessarily follow _
\ “ = that the two candidates liave equal yalue to the Air Force. It might be more desirable (and eventually less '
o ~costly in terms of attrition) to adnrg't the candidate with QQ =40; Pilot = 75 in preference to the one with
" . 0Q=55; Pilot= 25 since relanvely largeraattnty,on tcosts are normally assdciated wntb the pllot traxmng-
S pragrams in companson wnth the AFROTC scholarslup program. . P S

As a general rule for applying these data,the operating agency must consldes ‘the relauve value tothe
Air Force associated with each of four joint-training outcomes:

, (0,) Passed AF ROTC—passed pilot training
(0,) Passed AFROTC—failed pilot training
' (0;) Failed AFROTC—would-have passed pilot training
SR . (04) Faxled AF ROTC—-would have failed pilot trammg

, Once speclﬁed "the values may then becombmed with the correspondmg probabllmes to y|eld the expected
T e 1 value (EV) for a potentxal‘cand:date v . o

. . { - ’ Lot e ﬁ. .
e ooy S b

where V(O) is the value of outcome 0 and P(O )ls«the possxblhty of outcome 0 The' P(O ) for each of the
four pomble training outcomes is computed as l"ollows . .

P(O,) Prob of passing AFROTC x Prob of passing UPT/UNT

" P(0,) = Prgb of passing AFROTC x (1 - Prob of passing UPT/UNT)
P(0;) = (1/- Prob of passing AFROTC) x Prob of passing UPT/UNT

™ P(04) =({ .- Prob of passing AFROTC) x (1 - Prob of passing UPT/UNT)

The probability for successful completlon of both AFROTC and UI’F/UNT designated P(0,), has beenv

computed for the 4-year scholarship recipients in Tables Bl thxough B4 based on the independent estimates

of success found in’Table 6 .(AFROTC) and Table 10 (UPT/UNT) : The ‘remaining probablhtxes designated
P(0; ) through P(0,) would be qobtained by substitution in the.formulae shown above,! .

e -r.- : To, illustrate the approadh, consider aﬁtuatlon where instead of maxi mng expected value, program - °

95'::; )

managers want to minimize the expected dpst (EC) associated with -each decision. The same procedures -
would be followed except that,"among a given!set of applicants, the object would be to choose those
‘representing the minimum EC. Fugther suppose that the average out-of- -pocket cost for each attrition m“the
. 4-year scholarship prqgram has been estimated at-$3,000 while cd’n’espondlng costs for each attrition in
R - UPT might be on the ofder of $17,000. Assuming equal losses of $3,000 for outcomes 03 and 04 and zerg, -
o . loss for outcome 0,, then the expected cost of selecting a glven candldate would be

‘ - ‘-..n Lo ; . 4 .- ‘ -

. : ‘. j =1 5 N
'y L. . e
- : . . . . - )
. I 1See Gross and Su (1975) or Peterson (1975) for a more complete specnﬁcatlon of procedures for mcorporanﬂ;
utility estimates into a general selecuon system. . =~ .
' , . — . . . ’ .
Y » : * . .

e
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where the O(0 ) are separate cost estimates for each outcome (0,) 0, 17,000, 3 000, and 3 000
respectively. Ta le 11 summarizes the costs and probability values for two hypothetical candidates. Both
*  are prospective science and engineering students designated for eventual entry ‘into UFT. Candidate A
obtains OQ = 55; Pilot = 25 while candidate B obtains OQ = 40; Pilot = 75.”From Table 6, candidate A is
found to have a probability- of 418 for completing a 4-year scholarship while B has a probability of
- completion equal to’.345 ‘.From Table 10, the probability of completing UPT given Pilot composites of 25
and 75, respectively, are .676 for A and .808 for B. Computing expected costs for each candidate, it will be
noted that since A hasan: EC = 4,120 as compared to 3,140 for B; candidate A would be less desirable even
though bath candidates-had the same estimated probability of completing both AFROTC. and UPT (P[0, ]

.. = 28). The-use of actual cost factors (or utility values) would,; of course, yreld different and perhaps more

appropriate strategles fo¥ joint selection _ - S

Table 11, Mstration of Expected Cost Compuiations - &

Candidate A: ’ : ‘ Candidate B: ' T
Solence and Engineering Major ) - Science and Engineering Major

SRR wnnon-ssmm-zs . Ty ” with OQ = 40; Pilot = 75 « .
_ ‘ AE.RQIC‘ Cperb | CAFROTCR . TP _
COy= 0 |PO)= Frhigy * o6 2B INOUE TEasy X (e B
©(0,)=17,000 [P0;)= (418) x (1-.676) =.14 |PO,)= (345) , x (1 —.808) =.07
C(0s)= 3,000 |P0;)= (1-.418) x (676) =39 |M0)= (1-345) x  (808) -53
(1-418) x (1~.676) =19 [H0)= (1-345) x (1- 808) =

C(OQ) = 3,000

P(0,) =

Ve

4 - ' N
EC = Z C(0.)0.)=4120 EC= 2 C(0)P(0)=3140 -
4 (,)P( ) j=,0(,)__/() [

‘Probabrlma of complenng AFROTC training at grven percennle scores-on the OQ composrte are obtarned from

Table 6.

, v
-

N
l’l’rol)abrlrtu:s of completmg UPT at given percentile scores on the prlot cqmposrte ate obtaxncd from Table 10.

\).’ . . K i A . . . o
v T e . v s =_-}\ ’ ' '

IV. SUMMARY AND CONCLUSIONS

‘The principal conclusions reaehed asa result of these analyses may be summarized as follows‘

1. With prior knowledge of APOQYT:0Q scores and academic major categonzed as science and
engineering versus othei curricula, it is possible to predict the probability of success in AFROI‘C
scholarship programs with a significant degree of accuracy.

2. In general, there were found to be positive relatronslups between the AFOQT-OQ percentile score '
and training success in each of the programs included for analysis: 4-year scholarshrps, -year scholarships,

... and 2-year scholarshrps/other contract studepts.

o 3. Functxonal relatronshrps between th; OQ composxte and successful complenon of trammg tended ,

- ’to vary- by length of scholarshrp and academrc major.’ In general the ‘effects of aptrtude Were more sg :
#2720 pronounced in the 4- and3-year p '
.. completing training at fixed- aptitude levels was found' to be lower for students enrolled in science and"’
_.engineering courses than for those pursuing other academrc majors. The evidence does not suggest whether
“this differential is the result of the. relative drfﬁculty oF the, two academic programs or whether S&E - °

Wit.lumseholarslup programs, the relative- tikelihood of

&students are less motivated to complete training as compared to non-S&E students. Further research on this
issue seems warrarited. . ;
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“4, With one exception, the dffects of aptitude on the probability of completing training appeared to
- be asymptotic. Thit is, the probab{hty of success in most programs, mcreased with higher aptitude scores up’
‘toa certain point, after which, tﬂere wnsdittle or no increase in the expectancy for completion. Here again,
altemative explanatfons-for thése effects are plausibe. The aptitude requiremeﬁti' ‘of the various academic
~ programs may be such that additional talent beyond a fixed level may not materially affect the likelthood
of success. On the other hand, studeats with higher aptitudes may be less motivated to complete the
" "AFROTC program. Either one or both of these conditions may be operative. Among 4.year scholarship
- students pursuing science and engineering degrees, the effects of OQ on probabihty of(%mpletion were
_more'nearly linear throughout the entire range of aptitude scores. -'., ‘s .

- Once the effects of the 0OQ composite and academic major were acqounted for, no sigmﬁcant

lncrease in p.redrctrye accuracy was obtained using ’enher the Pilot or.Navigator composite or the index of
*institutional selecnvrty These findings mdlcatedtthat yrediétmns based on OQ and academic major would

o~

be applicabje’ regardless of tcores obtamed on the ﬂying traxrung composrtes and regardless of the degree of ;

selectivity, e‘xexcrsed by, thte host {nsututmn .

6.. Although not ‘esennal for predrctmg training outcomes in AFRO‘I’C the AFOQT Pilot and
- Navigator composrtesmqp sHown to be éffective in, estimating whether or not an applicant will eventually
complete undergradriate pilot and navigator- training. Iplications of the results for establishing multiple
criteria for joint selecnon into AFROTC and subsequent flying training programs were discussed within a
general utllrty framework.

Based on_ these anal s, it is recommended that the AF( IT: compoxrtes and supplementary
information on intended acadefrmc major be included in the selection\ ysteni foraschol&slup awards. Such

s actrons would assist in rdenttfymg “high nsk" ‘candidatés | pnor to ac al award of scholarslup beneﬁts,
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APPENDIX A: TECHNICAL SPECIFICATIONS FOR REGRESSION ANALYSES *

~ The tables and illustration showngﬁ Appendrx A déScribe the technical aspects of the regression

~ T analysis Table Al lists predictor variables, Table A2 describes the prediction models that were generated;,
_ and Figure Al shows the sequence of statistical comparisons between models The ﬁve hypotheses tested _
Qe wrthin eachqfthe4 ,;3 ,and 2-year scholarshrp samples were: - RN P

Test for 0vemll Effects — In this companson the effects of all predrctor variablcs combmed were
tested for statistical significance. Negative findings in thrs com;fanson would have precluded further testing
_ within the sample. ool ._' L

2. Test for AFOQT Pilot and Nav-Tech ['ffects - ln thrs companson, the effects of the AFOQT
flying training cobmposites were tested holding effects of all other variables constant. Negatits’ ﬁndmﬁ
would have indicated that information on the Pilot and Nav-Tech compc te. provided no umque
contnbutrons to predrctrve accuracy in the context 6f the femarmng variables.

. “ ) ‘} ’
”' ' " ‘. * Test “for Effects Attributable to Instrrutronal Selectivity f{ACT) — This companson was desrgned to -
PR 'l'test fo jque effects ‘assaciated. - with differences in the input quality between institutions. Negative .
g findings wou ave implied that functional relationships between the remarmng predictors and tra;mng. “e
o outcome were simyfa®for all levels of mstrtutronal selectivity-. R .
. . ' & by X
4. Test for Effects due to Academrc Major { vs. other) — In this comparison, the unique effects

N assocnated wrth academic major wer‘e tested at fixed evels on the remaining vanables

5 Tevf for AFOQT 0Q Effects — This companson was desrgned to 1test for umgue effects of the'
Officer Quality com,posrte in determining final training outcomes.

As can be noted in Frgure Al,-the specific models ysed to test each successive hﬂ'ihesrs were
predicated on results from preceding’ comparisons. The dotted line represents the “actual sequence of
comparisons based.on results within-each of the three scholarship samples. That is, Model 3 was fodind to be
.the' mdst. a.ppropnate “for predrctron purposes within each sample. Addmonal detai]s of the statrstrcal

. " procedure may’ be foundm Ward and Jenmngs (1973): - _ . o : N
. ' Table Al. Predictor Variables o .
. Varlabte .ot Description
1 AFOQT-0Q . ' o -
-2 . AFOQT-0Q Squared ' :
s 2 - 3 _AFOQT. - Pilot |
4 " AFOQT — Pilot Squared -
5 AFOQT — Pilot Availability a 1f score avarlable 0 otherwrse) y
. . 6 AFOQT-Nav/Tech ~ R
E 3.7 AFOQT-Nav/Tech Squared ' e
8 AFOQT-Nav/Tech — Availability (1 if score available; O otherwisg)
: 9. Average ACT Composite — varies by institution * . r., g
o7 “U10° T .r. -Average ACT Composite Squared - '
11 ‘Science and. Engineering Academic Major (1 if S&E; 0 otherwise)

12 ~ Non-Science and Engineering Academic Major (1 if non-S&E 0 othtrw;se)
X 13216, 0Qby ACT (Var 1-2 x Var 9-10) ,
. 17-20 - 0OQby Academic Major (Var 1-2 x Var 11-12)
et L. 21-24 - ACT by Academic Major (Var 9-10 x Var-11-12) S .
: : Ca 25-32:.; 0Qby ACT by Academic Major (Var9—10 x Var 11— 12) - )
33-36 Pilot by ACT (Var 3—4 x Var 9-10) R
37-40 . Pilot by Academic Major (Var 3—4 x Var 9-10 x Var 11-12)
4148 Pilot by ACT by Academic Major (Var 3—4 x Var 9-10 x Var 11-12)
49--52 Nav by ACT (Var 6—7 x Var 9-10)
- 53-56 Nav by _Academic Major (Var 6—7 x Var 11-12)
5764 Nav by ACT by Academic Major (Var6—7 x Var9-10 x Var 1 1 12)
65 o 'Tcalmng Outcorne (1 if graduated; O otherwise) o




Figure A1, Flow char for mode! comparisons,

;,: " Tuble A2. Regression Models ., ;_1_“ ‘ ot
. Number of - , . , »
o o Indepandent . ‘ L . - Lo ~ \
Model ‘.- Critarla Predictors . g Prdictor Variables o . . Daeseription !
}'0" -.65 I Unit Vector (U) S Unit Vector o ; "",\.f?- L;"’;i,"
1 es 44 Utl-64 . i OQ+MAJ+ACT+FLT+NAV+(Allintemctlons) PR ¥ A
2 65 18 U+1-32 o I ob+MAJ+ACT+(Allmumtions) , R
3. 65 6 U+1-2,11-12,17-20 =~ ot 0Q+MAl +(Allint&actiom) . ‘ ‘ oy
4 65 - 9 U +1-2,9-10,13-16 OQ+ACT+(Allinteractims) e \ '
5 65 S 3 “U+1-2 : : 0Q ; ¢ - ’
6 . 65 L2 U+11-12. MA) ,
T 65 J 3 © U+7-8 . ACT ‘ . v
8 , 65 ] " U+9-10,11 ’12 21—-24 : . . MAJ + ACT + (All interactions) ‘
v 9, ‘Tines o, 7 Upd-568 CPLT+NAV . .. -
10 65“ N [ U 1-2,3-5,6~8,1}-12, 17-20 37—40 53-56 OQ+MAJ+PLT+NAV+(A11inWmC110m)
11 65 - 23 . U+l-2, 3—5 6--8, 9-10; 13-16; 33-36, 49-52<. OQ+ ACT +PLT + NAV +(All interachons)
12 65 9" . U+1-2,3-56-8 , OQ+PLT#NAV:y » o endn
13 65 12 U+11-12, 3-5,6-8,37-40,53-56 .o MAL +PLT + NAV + (All interactions) N
%, 65 17- . U+9-10,3-5,6-8, 33-36, 49-52 ACT + PLT + NAV: + (All interactions) : )
15» . 65 . .32 . .U_+9,_a‘101,11,——12,_21-‘-2{1,.33—64 o MAJ+ACT+PLT+NAV+(ﬂintemﬁons)
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. APPENDIX B JOINT PROBABILITY
¥ ’ COMPLETION OF BOTH AFROTC (FOUR-YEAR SCHOLARSHIP PROGRAM)
' : AND UPT/UNT BASED ON AFOQT-COMPOSITE SCORES '
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Table B1. Probabiities for Successful Completion of Both the Four-Year Scholarship
Program and UPT as a Function of Percentile Scores on the AFOQT-0Q

and Mot Composites — Science and Engineering Majors

.

AFOQT.0Q . N AFOQY—Pliot Combosite

Composite <20. 28 30, 35 40 45 SO 885 60 65 70 75 80 A8 80 98 B,

01 - 10010 .10 .10 .10 .ﬁ\.n’ ALY a1 a2 02 a2 a2 12 12 145
05 LD 12 122 2 T2 a3 13 13 13 a4 14 14 4 14 167
10 A3 003 a3 a3 a4 4 14 04 a5 A5 A5 s 16 16 .16 .46 .190
15 AS 15 S s e 6 A6 .17 7 a7 A7 a8 a8 A8 .19 .19 .219
20 Jd6 0026 .17 17 17 17 18 18 18 19 19 19 .20 .20 .20 .21 .240
25- A8 .28 19 19 19 20 20 .20 21 .21 21 .22 L2223 .23 .23 270
30 20020 200 .21 21 .22 22 22 23023 .23 .24 24 .25 .28 .28 295
-35 21022 022 22 23 023 (24 24 035 25 25 26 .26 .27 21 .28 320
40 23 .23 24 2425 25 260 .26 .27 .27 27 .28 .28 .29 .29 .30 L34S
‘45 25 .25 26 .26 .26 .27 .27 28 28 29 29 .30 .30. .31 .31 .32 .30
50 - 26 0.27 270 .28 28 29 .29 30 .30 31 .31 32 .32 .33 .33 .34 394
55 28 8029 29 30 30 3t .32 32 .33 0.3 .34 34 35 35 .36. 418
60 29 30 30 31 .32 .32 .33 33 .34 J4 38 36 36 37 37 .38 441
65 3131 32 33 033 .34 35 .35 .36 .36 .37 .38 38 39 .39 .40 465
70 32 033 34 34 3 36 36 37 .38 38 39 39 40 41 41 42 488
75 S4.035 35 36 37 .37 38 39 39 40 41 41 42 43 43 .44 511
80 035 .36 370 37 38 39 40. 40 41 42 42 43 44 44 45 46 533
85 A7 38 38 .39 40 41 41 42 43 43 44 45 46 46 47 48 556
90 , 3839 40 41 41 42 43 44 44 45 46 47 47 48 49 S0 .578
95 40 41 .41 42 43 44 45 45 46 47 48 48 49 SO S1 .52 600
P, .663 676 .689 .703 .716 .729 .742 .755 .769 .782 .795 .808 .821 .835 .848 .861
Py: Marginal probability of completing AFROTC at pven 0OQ percentile scores.
Py: anml prqbablllry of compjctmg UPT at ngcn "pilot pcrccntxlc scores.
Table 82 Probabilities for Successful Completnon of Both the Four-Year Scholarship
*  Program and UPT as'a Function of Percentile Scores on the AFOQT—-0Q and Pjlot
Composites—Non-Science and Engineering Majors

K . - AFOAT—FIot Composite

AFOQT-0Q -

Compolite . <20 235 30 33 40 45 30 55 60 €3 770 75 80 A 90 93 P,
ol AL 12 a2 a2 a2 a2 13 13 a3 a3 14 14 14 14 14 188
0s 4. 15 U5 s 16 .16 .16 16 .17 .47 .17 .8 .18 .18 ..18 .19 .218
10 A8 .19 19 19 20 ©.20 .20 .21 .20 .20 .22 .22 .23 23 .23 .24 278
15 220022 023 023 023 024 24 25 25 26 .26 .27 .27 21 .28 .28 328
20 25 % 26 26 27 27 28 .28 .29 .29 .30 .30 .31 .31 .32 .32 376
25 .28 .28 .29 .29 300 .31 31 320 32 33033 .34 34 35 .36 .36 419
30 30 31 .32 32 .33 33 34 35 35 36 36 37 38 .38 .39 .39 457
35 32 033 34 34 35 36 36, .37 38 38 .39 40 40 41 42 42 490

40 3435 36 .36 37 .38 38 39 .40 40 41 42 43 43 44 4S5 . 518
45 36 .37 .37 38 39 39 40 41 42 42 43 44 44 4S5 46 4T 5
50 37 038 39 39 40 41 41 42 43 44 44 45 46 47 A7 A48 1559
55 38 39 .39 40 41 42 42 43 44 45 A4S 46 47 48 48 49 sM?
60 38 W39 40 41 42 42, 43 44 45 AS 46 47 48 4B 49 50 LS80
65 39 39 40 41 42 43 43 442 .45 46 46 47 48 49 50 .SO 584
70 39 39 40 41 42 42 43 44 45 A4S 46 47 48 48 49 50 581
75 38 .39 400 40 41 42 A3 43 .44 45 46 46 47 48 49 S0 575
80 3738039 40 40 41 42 43 43 44 A4S 46 46 47 48 49 564
8s 36 .37 38 38 39 40 41 41 - 42 43 43 44 45 46 .46 AT 547
90 35 36 36 .37 38- 38 .39 40 40 41 42 42 43 44 45 As 525

95 33 .34 34 35 36 36 .37 38 .38 39 40 40 .41 42 42 43 499
| 21 .663 .676 .689 .703 .716 .729 .742 .7SS .769 .782 .795 .808 .821 .835 .848 .861 .

Py: Marginal probability of completing AFROTC at given OQ percentile scores.

P3:-Marginal probability of completing UPT at given pilot percentile scores.
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Thbk B3. Probabilities for Successful Complgtion of Both the Four-Yur Scholarship

) Program and UNT as a Functios of Percentile Scores on the AFOQT-0Q and Nnv-'l'ech
Composites (Science and Englneering Majors)
-
. APOQT Nawv-Togh Compaosits.
ArFoaQv-oQ . : . T ;
Compesite <20 38° 30 38 40 45 %0 S5 e0 e 7O 78 60 O %0 “ P
01 A1 0 a2 a2 a2 a2 a2 .12 A3 13 a3 a3 a3 a4 14 4 145
. 0s 13 13 13 14 14 14 14 14 0S50S AS 1S 16 .16 .16 .16 .167
10 1S 1S 18 .15 .16 .16- .16 .6 A7 .7 A7 .17 A8 .18 .18 .18 .1890
1s 17 .17 a7 a8 18 g 19 19 .19 20 20 .20 20 .21 .21 .21 219
20 A8 .19 49 19 20 .20 .20 .21 .21 .21 22 .22 .22 .23 .23 .23 240
28 21 .21 21 22 22 .23 .23 .23 24 24 24 25,25 .26 ". 260 26 270
30 23 .23 23 24 24 25 .25 .25 .26 .26 21 271 .27 .28 .28 " .2;5)
35 25 25 25 26 .26 .27 .27 .28 28 .29 29 .29 30 .30 .31 . 3%
40 27 27 27 28 .28 .29 .29 .30 .30 3 31 32 320033 33 4 345
L] 28 .29 .29 30 .30 .31 .3t .32 .32 .33 .33 34 34 35 .35, 36 370
50 30 31 431 32 32 33 33 .34 35 35 36 36 37 .37 38 ¢ 38 394
s 32 .33 .33 .34 34 35 36 31 36, 37 038 38 .39, .39 40 4] .4l8
60 34 35 35 .36 36 .37 37 38 39 39 40 40 41 42 42 43 441
65 36 36 .37 38 .38 .39 40 40 4] 41 42 43 43 44 45 A5 465
70 38 38 39 40 40 .41 41 420 43 43 A4 45 45 467 47 47 488
75 39 40 41 41 .42 43 43 44 45 46 A6 47 48 48 A9 50 S
80 41 42 42 43 44 A5 A5 46 47 47 48 49 .50. .50 51 .52 +.533
85 43 44 44 A4S 46 AT 47 48 49 SO S0 51 52 .53 .53 " .54 556
90 44 A4S 46 47 48 .48 49 S0 .51 .51 .52 53 54 .SS ,SS' ;56 578
95 St 51 52 .52 53 53 .54 5S4 SS 55 56 .56 .57 .57 .58 ° 58  .600 .
Py 769 .782 .793 .810 .823 .837 .850 .864 .877..891 .904_'_.918 931 .945 958 972
P { Marginal probabdxty of completing AFROTC at given 4Q percentde scores. -
P Marginal Probability of completing UNT at given Nav-Tech percenule
Table B4. Probabilities for Suceessful Complenon of Both the Four-Yw Scholanhlp
. Prognm nnd UNT as a Function of Percentile Scores on the AF 0QT-0Q and Nav-Tecll
. Composites (Non-Science and Engineering Mqots) ,
‘ APOQT Naw-Tech c»mpom. -
AFOQT-0Q ‘ — . o
Composits €20 28 30 33 40 45 S0 55 80 3 70 75 o 6% 60 95 - LR
01 13 a3 a3 14 14 14 14 A5 JAS s s A5 .16 16 . 6 .18 (168
0s A7 a7 a7 a8, .18 (18 19 19 .19 19 .20 .20 .20 .21 1 .21 218
10 21 .22 22 22 023 .23 .23 .24 24 24 25 25 26 .26 J26 .27 275
15 25 26 .26 27. 27 .27 .28 .28 29 .29 30 30 .31 .31 f3t 32 328
© 20 29 .29 30 .30 31 31 .32 .32 33 ‘33 .34 35 .35 .36 .36 37 376
25 32 33 33 34 34 .35 36 .36 37 37 38 .38 .39 40 .40 4l 4%
‘30 35 36 .36 .37 38 .38 .39 .39, 40 41 41 42 43 43 A4 44 457
38 38 38 .39 40 40 41 42 42 43 44 44 A4S 46 .46 47 48 490
.40 40 .41 41 42 43 43 44 45 45 46 .47 48 48 49 .50 S0 518
45 42 42 43 44 A5 45 46 A7 47 .48 49 S0 50 .51 .52 .53 . 541
50 43 44 44 45 46 47 48 48 ‘49 SO0 .51 .51 .52 .53 54 54 559
sS 44 45 46 46 47 48 49 ‘49 S0 .51 52 .53 .53 54 55 .56 ~S5T72
- 60 45 A5 46 47 .48 49 - 49 S50 SI .52 . 52 .53 .54 .55 .56 .56 .580
6S 45 46 46 47 .48 49 .50 .50 St .52 ‘.53 .54 .54 .55 .56 *:57° .584 .
100 A4S 45 46 47 48 49 .49 SO .St .52 "S53 53 .54 .55 .56 - 56 .581
78 A4 45 46 .47 A7 .48\ 49, .50 ..S0 .s1 .52 .53 54 54 55 56 575
80 A3 44 45 46@;46 47 48 49 49 SO0 .51 52 .53 .53 .54 .55 564
8s c42 43 44  44Y 45 46 47 47 48 49 49 SO ;1 5% .52 43, 547
90 R0 41 42 43 43 .44 45 45 46 47 47 48 49 .59.. .50 .51 K;%;/ i
. 95 38 L .39 40 .40 41 42 42 43 44 44 A5 46 46 47 48 49 49 .
’ Py '_ 769 782 .193 810 823 837 .850 864 877 .891 .904 :918 931 .945 .958 .972

P Mu‘iml probability of complcnng AFROTC at given OQ percentile scores. .
Mnﬁml ptoba’bihty of completing UNT at g:ven NawTech percenule scores.
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